Electron scattering by diatomic molecules involving the formation of a single resonance is treated within the configuration-interaction formalism. A technique is presented for solving the resulting nonlocal integro-dN'erential equation for the nuclear motion in the resonant state. This technique is applied to the scattering of electrons by molecular hydrogen (and its isotopes) via the formation of X 'X"resonance, using a semiempirical model for the resonant state. Numerical cross sections for dissociative attachment, to H2, of electrons with energies below 5 eV are presented and compared both with available experimental data and with those obtained using the local approximation for the complete integro-differential equation. In contrast to the local theory, the nonlocal theory predicts cross sections that exhibit discontinuities at energies at which a new vibrational channel opens up.
I. INTRODUCTION The process of dissociative electron attachment to molecular hydrogen, e +H2~H+H is currently of considerable practical interest as a possible source of production of negative hydrogen ions to be used for generation of neutral in- terest to solve the full nonlocal integro-differential equation for the nuclear wave function g(R) near threshold and to compare the resulting nonlocal attachment cross sections with those that utilize the nuclear wave function g(R), which is obtained using the local approximation to the full integro-differential equation. Besides providing an assessment of the effect of the local approximation on the electron attachment cross sections, the present calculations will also provide cross sections for H production which are more accurate than previously calculated. ' In the present paper we shall first outline the underlying theory and present the nonlocal equation for the nuclear wave function; next, we shall discuss our numerical technique for solving this equation and the potentials used in the present computations; finally, we will compare our present nonlocal cross sections both to those obtained earlier using 
with the kernel K(R, R') given by K(R, R') = Q y, 'J(R')y, J(R) with dR'KJ(R, R')(J (R'), ( 
where T~i s the kinetic energy of the nuclei, V is the effective potential energy in which they move in the resonant state, and E is the total energy of the interacting system. The quantity V( s, R ) is referred to as the interaction matrix element; it represents the interaction between the discrete and continuum states and is of the form V(c. , R )= f dq P(q, R)HQ, (q, R),
where the integration is over all the electronic coordinates.
It is sometimes convenient to express the nonlocal kernel in Eq. (3) explicitly in terms of its real and imaginary parts using Dirac's identity; thus 2''
The technique of the Appendix then lets us reduce Eq. (8) to a set of implicit equations for
If G(R, R') is the Green's function for the operator on the left-hand side of Eq. (8), then the solution of Eq. (8) can be expressed as
The D, are determined by solving the matrix equation
where the G,"and s"are given by
Xy, J(R') . Fig. 4 we compare the nonlocal cross section for attachment to Hz in the J=O, U =0 level to its local counterpart. It can be seen that the difference between the two cross sections at a given energy is small, on the order of 10%%uo near threshold where the difference is largest.
That the nonlocal cross section is larger than the local one reflects the fact that in the local calculation, all vibra- 
Our technique for solving equations of this kind applies when the kernel is expressible in the separable form and the problem of solving (Al) for g(R) has been reduced to that of computing the matrix elements g"and s", solving (A10) for the D"and then substituting the resulting values into (A5).
